Extrapolation of the correlation length
The correlation length 2ξ for a 1D periodic chain of Ising-type spins (S eff = 1 / 2 ) is defined as in eqn (4) of the main manuscript. By assuming the correlation function γ for an Ising spin as given in eqn (3), one can show that the correlation lengths 2ξ chain (n) and 2ξ ring (n) as given in eqns (5) and (6) of the main manuscript are identical to eqn (4) for n → ∞. for a 1D periodic chain (2ξ ∞ ). Table S5 : Calculated zero-field splitting parameters and their Cartesian components of the g tensor (S eff = 3/2) for the mononuclear cobalt(II) computational models. 
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[ A 12-membered spin ring coupling scheme together with the fitted theoretical coupling constants J ij have been used.
The lower single-ion anisotropy in case of 2-Co2 and 3-Co1 goes together with an overlap of the higher spin multiplets (cf. Fig. S13 ). Table S7 : Calculated Cartesian components of the g tensor for the ground state doublet in 1-3 employing a 12-membered spin ring coupling scheme (S eff = 1/2; g = g z /n with n = 12).
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n 12 12 12 Simulated system Table S8 : List of POLY ANISO simulations employing a coupling scheme of an n-membered spin ring for 1-3 used for the extrapolation of magnetic properties. The simulations were performed in a way that takes the correct repeating sequence and ratio of the crystallographically independent cobalt(II) centers into account. 
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